Calculation of the average number of excitons per QD <N> based on one-, two-and three-photon pumping. The one-(1PA), two-(2PA) and three-photon (3PA) absorption cross-sections of CdSe/CdS/ZnS core-multi-shell QDs were determined in order to calculate the average number of excitons at threshold. The 1PA at 480 nm was determined, following previously reported method [1] , through renormalization of extinction coefficient curves for CdSe QDs published by Yu et al. [2] during overcoating with CdS/ZnS multi-shell. According to the first exciton absorption peak wavelength of 603 nm, we derive the corresponding extinction coefficient to be 4.0×10 5 L mol -1 cm -1 , which corresponds to the 1PA ( 1 One-photon pumping:
Two-photon pumping: [1, 3] 
Three-photon pumping: [3, 4]     nm, respectively. The relationship between f and I is given by: [3] 2 / 2 1
The TEM statistical information on the size distribution of CdSe/CdS QDs and CdSe/CdS/ZnS QDs are shown in Figure S1a and S1b, respectively. The inhomogeneity of size distribution is found to increase after multi-shell coating from the fit with Gaussian curves (red lines). CdSe QDs [6] 3.9 160 fs, 1300 nm ~10
-78
CdS QDs [7] NA 100 fs, 1000 nm ~10
-79
ZnS QDs [8] 2.5 120 fs, 620-780 nm ~10
Rhodamine 6G [9] NA 150 fs, 1300 nm 6×10 -81 a: Experimental uncertainty: ±15% Supporting Information References:
